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Transmission system. 



The invention relates to a transmission system for transmitting a signal from a 
transmitter to areceiver, the receiver conqnising an interference absorption circuit for 
detecting interference components included in lixe signal and for substantially removing. 



transmitter, an interference absorption circuit for detecting interference components ipHi^<i^ 
in a signal and for substantially removing the interference components from tho signal and to 
a method of detecting interference components included in a signal and of substantially 
removing the interference components from die signal. 



Intemational Patent Application WO 98/12821. Many transmission systems, in particular 
iwireless transmission systems sudi as radio and television transmission systems^ are 
vulnerable to parasitic signal components -wt^dx ^oeter the transmission system and wtdch 
interfere ^th the desired signal. These imrasittc signal components or interference 
components, e.g. impulsive noise or ingress noise components, are commonly detected and 
removed in the receiver by means of an interference absorption circuit. Such an interference 
absorption circuit removes undesired interference conqionents from the desired signal either 

- by keeping the d^ixed signal at a constant level (sample and hold), or 

- by setting the desired signal to zero (mute) 

during a certain time interval from the moment that an interference component has be^ 
detected. 

The kno^m transmission systems su£Eer from the drai^vback that the removal of 
die interference components from the desired signal is relatively inaccurate, 



during atime interval, the interference components from the signal. 

The invCTtion further relates to a receiver for receiving a signal from a 



A transmission system according to the preamble is lcnoi?vn fromtiie 



An object of the invention is to provide a transmission system for transmitting 
a signal from a transmitter to a recover, wherein the removal of the undesired interference 
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componeiKts from the desired signal is relatively accurate. This object is achieved in the 
txaxismission system according to the inv^ition» v/bich is charaet^ized in that fhe interference 
absciption circuit is arranged for adapting the time interval in dependence on tiie duration of 
the individual interfer^ice components. In the known transmission systems the time interval 
5 is kept constant, althougih die duration of the interference components is variable. This leads 
to a removal of part of the desired signal in case of relatively short interference components 
or to a removal of only part of the interference components in case of relatively long 
interference components. By adapting the time interval during the interference 
components are removed from the signal in dqpend^ce on the duration of the individual 
10 interference components a more accurate removal of the interfer^ce components is 
achieved. 



characterized in that the time interval is substantially equal to the duration of the individual 
interference components. In this way a near perfect removal of the interference components 
IS is achieved. 



diaracterized in that the interfei^ce absorption circuit comprises a circuit ii^ut for receiving 
die signal, interference detection means coi^led to the circuit input for detecting the 
interference components included in the signal and interference removal means coupled to 

20 the circmt input for substantially removing the interference componimts firom the signal, an 
ou^ut of the interference detection means being coined to an input of the interference 
removal means. The main functions of the interference absorption circuit, i.e. detection and 
removal of interference compon^ts, are ef&ciently implemented by the interference 
detection means and the interference removal means. The interference detection means and 

25 the interference r^oval means are coupled to each other so that the interference removal 

means can remove those interference components that have been detected by the interference 
detection means. 



characterized in diat the interference detection means is arranged for generating and 
30 s\q)plying to the output an int^erence presence signal indicative of the presence of the 
interference components in the signal, the interference removal means being arranged for 
substantially removing the interf^ence compommts &om the signal in dependence on &e 
interfi^nce presence signal received at die input. By means of the itxterference presence 
signal which indicates ibs presence of the interference components in tlie signal an efiEective 



An embodiment of the transmission system according to the invention is 



An ernbodinierit of the transrnission system accordirig to the invetit^ 



An embodiment of the transmission system according to the invention is 
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coiq)ling betweaithe intetfexeace detection xneaxis and the interference removal means is 
achieved* 

An emb odimrat of the transmission system according to the invention is 
characterized in that the interference detection means is arranged for generating the 
5 int^foencepresaice signal in dependence on the duration o the individual interference 
conqKments. As, by tiiis measure^ the into&rence presace signal conqprises in&tmation 
related to the duration of the individual interference components the interference removal 
means can accurately remove tiie interference components fiom the signals 

An embodiment of the transmission system according to the invention is 

10 characterized in that the interference detection means comprise timing means for generating 
the interference presence signal. By this measure the interference presence signal can be 
generated in an efficient and cost effective way. 

An embodiment of the transmission system according to the invention is 
characterized in Uiat the interference detection means further comprise an interference 

15 detector coiq>l6d to the timing means for detecting the interference components in the signal, 
the timjDg means comjirising a muhqple triggerable pulse timer, the interfoence detector 
being arranged fer generating and supplying to the liming means a number of trigger pulses, 
the number of trigger pulses being dq>endmt on tiie duration of the interference components. 
By these measures a single, efficient and cost-effective implementation of the interference 

20 detection means is obtained. Siixq)le implementations ofsuch. an intterference detector have 
been foimd based ig;>on amplitude detection or slope detection. By triggering the multiple 
triggerable pulse timer a nnmber of times in dependence on ibe^ duration of the individual 
int e rference components, tiie interference presence signal comprises infozxnation related to 
the duration of "die individual interference components. Fmthezmore, multiple triggerable 

25 pulse timers are simple and ine^qpensive and are even available as standard electronic 
components. 

An embodiment of the transmission system according to the invention is 
characterized in that the interference absorption circuit conq^srises a desensftizer fer 
temporarily disabling the interference detection means and/or the interference removal means 
30 v/iien arepetition rate of the interference components is too hi^ In this way multiple 

triggering is prevented under nioisy conditions. Under such conditions a relatively large part 
of the signal is removed by ^e interference removal means, leaving relectivdy litfle signal 
contenty^oiiichmi^tcausednAGC in the receiver to amplify tii^ ^wfaichintom 
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leads to more isterfereiice eompojieQls being detected and more parts of Ae signal being 
removed, etc. 

An embodiment oftiie transmission system according to the invention i$ 
characterised in that the interference absorption circuit ftsrther comprises delay means for 
delaying the signal, the interference ranoval means being coiq)led to the circuit input via the 
delay means, the delay introduced by the delay means being substantially equal to the delay 
introduced by tihe interference detection moans. By Ibis measure, any delay introduced by the 
interference detection means is compensated so that the interference presence signal is in 
phase with the signal. Otherwise, i«e. if the interference presence signal were out of phase 
with ihc signal, the removal of the interference componetxts could not be accurately 
performed. 



The above object and features of the present invention will be more apparent 
IS firom 'Oie following description of the preferred embodiments ^th reference to the drawings, 
wherein: 

Figure 1 shows ablock diagram of an embodiment of a transmi^on syst^ 
according to 'die invention. 

Figures 2A and 2B show some waveforms which illustrate the operation of an 
20 interference absorption circuit according to the invention. 

Figure 3 shows ablock diagram of an embodiment of an interference 
absorption circuit according to the invention. 

Figure 4 shows a block diagram of a recover according to the invention. 

Figure S shows an electrical diagram of an embodiment of an interferwce 
25 absorption circuit according to the invention. 

Figures 6A to 6E show some waveforms which illustrate the operation of the 
interference absorption circuit as shown in Figure S, 

Figure 7 shows an electrical diagram of another embodimrat of an interference 
absorption circuit according to the invention, 
30 Figure 8 shows some waveforms i^4uch illustrate the operation of the 

interference absorption circuit as shown in Figure 7, 

In tiie Figures, identical parts are provided with itae same reference numbers. 
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Figure 1 shows a block diagram of an embodiment of a transmission system 
according to the ixxventioxi. In such a traiismi^ ll.e.g. amnlticatrier 

signal, is transmitted by a transmitter 10 to areceiver 12. The transmission system may 
con^>iise fbrtirer txansmitters 10 and receivers 12. The transmitters 10 and ttie receivers 12 
5 can be of many diffemit typ& depending on Ihe particular agyplication area. For examplei, in a 
Wireless Asynchronous TransfCT Mode (WATM ) system which supports high speed, short 
distance radio links between computer systems, a two-wsry radio communication link could 
be ^tablished between a p^sonal computer and aprinter. For this purpose, fhe personal 
compntec and the printer are both eqmpped with a traiisinitter 10 and a receiver 12. 
10 Alternatively, in a radio broadcast system, e.g. an AM-, FM- or Digital Audio Broadcast 
(DAB>syst^ the transmitter 10 couldbepaitof a radio broadcast station, while the 
receiver 12 could be included in a car radio. In a DVB-T digital teirestrial television system 
the transmitter 10 could be part of television broadcast station, while the receiver 12 could be 
a television receiver or a set-top box. 
IS The receiver 12 comprises an interfer^ice absorption circuit (not shown) for 

detecting xnterference components included in the signal 1 1 and for substantially reeving, 
during a time iiiterval the interference components fiom the signal 11. 

Figures 2A and 2B show some waveforms x^ch illustrate the operation of an 
interference absorption circuit according to the inventioiL In Figure 2A a desired signal with 
20 superimposed thereon an interference component (an impulsive noise component) is shown. 
This signal is input to aninteiferetkce absorption circuit i?^4iich detects the interference 
component and removes it fiom the desired signal, e.g. by mutixvg the signal during a time 
interval At The resulting signal is shown in Figure 2B. The interference absorption circuit is 
arranged for adsqyting the time interval At in dep^utoice on the duration of the individual 
25 interference components. Prefi^bly, the time interval At is substantially equal to the duration 
of the individual interference con^onents so that a near perfect removal of the interference 
components is achieved. 

Figure 3 shows a block diagram of an embodiment of an iiiterferra.ce 
absorption dxcint 20 accoxdirig to the invention* The interference absorption circuit 20 
30 cornprises a circuit ix^ut 22 for receiving tiiesigrial 11, interference detection means 26 
co\q)led to the circuit ixg>ut 22 for detecting the interference componenls included in the 
signal 1 1 , interference removal means 28 coupled via delay means 24 to the ciicuit irqmt 22 
for siibstaxitiaUy removing the interfe^^ 11 andadxcuit 

ou^ut 30 for supplying tiie *cleaned«iq)* signal. An output of the int^erence detection means 
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26 is coupled to an ixxpvt of the inteifereaice removal means 28« The interfereace detection 
means 26 generates an interference presence signal 27 ^wbich is indicative of the presence of 
the interference components in the signal IL This interference presence signal 27 is siqiplied 
by the interference detection means 26 to the interference removal meatus 28. The 

S interfoence removal means 28 uses die interference presence signal 27 to substantially 
remove the interference components from the signal 11. 

The delay means 24 can be used in the interf^ence absorption circuit 20 for 
delaying the signal 11 in order to compenste for any delay introduced by the interference 
detection means 26. If the int^erence detection means 26 does not introduce a significant 

10 delay, the delay means 24 may be omitted. 

Figure 4 shows ablodc diagram of areceiver according to the invention. The 
receiver shown is a DVB-T receiver. This receiver receives a RF-signal via an gntefma 40 
^wt^ch is coiq)led to a baiul-pass filter 42. This band-pass filter 42 provides a desired RP- 
selectiviiy. The output of the band-pass filt^ 42 is coupled via an AGC 44 to amixer46. 

1 5 This mixer 46 is also coupled to an oscillator 48 and uses the oscillation signal to perform a 
frequency down conversion of the oxxtput signal of the AOC 44. Next, the output signal of the 
miXCT 46 is supplied via a further band-pass filter 50 to a further AGC 52. This AGC 52 is 
coupled to yet another band-^pass filter 54. Preferably, Hie band-pass filters 50 and 54 are 
SAW filters. The output of the band-pass filt^ 54 is coupled via an AGC 56 to a mixer 58. 

20 This mixer 58 is also coiq>led to an oscillator 60 and uses the oscillation signal to p eifo im a 
frequency down conversion of the output signal of the AGC 56. 

The ou^ut signal 11 of ihe mixer 58 is ii^utto the interference absorption 
circuit 20, This interference absorption circuit 20 comprises, in addition to the components 
already shown and discussed in relation to Figure 3» a low-pass anti-casing filter 62 ^^^ch is 

25 connected between the circuit input 22 and the delay means 24. Hie interference detection 
means 26 comprise an interference detector 66 fi>r detecting the interference components in 
the signal 1 1 and coupled thereto timing means 68 for generating the interference presence 
signal 27. The interference detector 66 generates a number of trigger pulses, die number of 
trigger pulses being dependent on the duration of the interference components. These trigger 

30 pulses are supplied by file interference detector 66 to the tixn^ 68, The timing means 

68 comprise a multiple triggerable pulse timer for generating the interference presence signal 

27 in dependence on the number of trigger pulses received ftom the interference detector 66. 

The oidput 30 of the interference absorption circuit 20 is coiqpled to a receiver 
back-end part which comprises an AD-conv^ter and a COFDM-demodulator. The AD- 
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converter converts the 'cleaned-iq)' analog oxitput signal 30 of the interference absozption 
cizctnt20 into a digital signal ivhidi is demodulated by meatus of the COFDM-demodidator. 

Figure 5 shows an electrical diagram of an embodiment of an interference 
absorption circuit 20 according to the invention for use in areceiver as shown in Figure 4. 
S Hie interference detector 66 is an amplitude detector vtdudi comprises two voltage 
coniparators A and B (e.g. as provided in the integrated circuit >^22)^ 
coinparator A detects interference coxiQ>onent$inchided in th^ 11 \K4iich exceed a 
positive voltage threshold, This positive voltage threshold is set by an adjustable voltage 
divider connected to input 2 of the voltage comparator A. The voltage comparator B detects 
10 interference components includ ed in the signal 11 which exceed a negative voltage threshold. 
This negative voltage threshold is set by another adjustable voltage divider which is 
connected to inptrt 12 of the voltage comparator B. Alternatively, the amplitude detector may 
comprise a rectifier and a ^gle voltage cozrg;iarator whidi detects interference components 
exceeding a positive voltage threshold, 
IS The signal ll,^Q^ch liters the iiiterference absorption circuit 20^ 

circuit ir^ut 22, is fed into the voltage comparators A and B via a capacitor C16. This 
capacitor C16 blocks DC components which may be included ui the signal 1 1. 

The timing means 68 comprise two naultiple triggerable pulse timers ICl A and 
ICIB (such as included in the Philips* 74HCT123 integrated circuit). An input of timer ICl A 
20 is coupled to an output of the voltage comparator A and in iiq>ut of timer ICIB is coupled to 
an output of the voltage comparator B. Wh» an interference compon^t exceeding the 
positive voltage threshold is detected by tlie vohage comparator A, timer ICl A is trigg^ed 
for a petiod of e.g. SOOns. When an interference component exceeding the negative voltage 
threshold is detected by the voltage comparator B, timer ICIB is also triggered for a period of 
25 e.g. 500ns. An output 4 of timer ICI A and an output 12 of timer ICIB are coupled to each 
other via diod^ D2 andDS* These diodes D2 andD3 £otm an AND-gate so that the ou^ut 
gjgffiaU of the tiixiers ICl A and ICIB are combined in the interference presence signal 27 
such that tiie interf^ence presence signal 27 has a low voltage during the times that ifae 
timers ICl A and/or ICIB are triggered. 
30 The interference removal means 28 comprise an analog switch IC2 (such as 

included in the Philips' 74HCT4053 integrated cocuit) for muting the signal 11, "n^ch was 
first fed into a low-pass anti-aliasing filter 62 and a delay circuit 24. Normally ihe signal 1 1 » 
^v^ch is supplied to tiie analog switch IC2 at ir^ut Z, is passed by die analog switch IC2 via 
output Zl to the circuit output 30. When ttie interference presence signal 27 has a low voltage 
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(i.e. during the times that the timers ICl A and/or ICIB are triggered by tlie interference 
detector 66) the signal 11 is j^ussed to ou^utZO. This effectivdynuitestiie signal at 
circuit oix^ut 30. 

The interference absorption circuit 20 comprises a desensitizer 67 for 
5 temporarily disahling the interference detecdon means 26 v^en a repetition rate of the 

interference components is too high. Hie desensitizer 67 may comprise a multiple triggemble 
pulse timer IC6A (such as included in the Philips* 74HCT123 integrated circuit). The 
interference presence signal 27 is sillied to an input A of this timer IC6 A. When the 
interfi^ence pr^ence signal 27 has a low voltage the timer IC6A is triggered and the signal at 

1 0 ou^ut Q\ of ^e tim» IC6A has a low voltage for a period of time that is defined by the 

combination of capacitor C23, resistor R4 and variable resistor ADJS. The output Q\ of the 
timer IC6A is coupled via an RC-low-pass filter (formed by resistor Rl 1 and capacitor CI 7) 
to the timers ICl A and ICIB. The signal at output Q\ is smoothed by the RC*filter so that it 
decreases when the rqpetition rate of interference presence signal 27 increases. After some 

IS threshold (adjusted by ADJS) is exceeded the timers ICl A and ICIB of tiie intet&rence 
detection means 26 are disabled and stop triggering. This ensures that the interference 
absorption circuit 20 will not hang after an excessive noise attack Alternatively , the 
desensitizer 67 may (also) disable the interference removal means in order to ensure the 
correct operation of the interference absorption circuit 20 imder such extreme conditions. 

20 Figures 6 A to 6E show some wavefomis which illustrate tiie operation of the 

interference absorption circuit as shown in Figure S, Figure 6AiUustrates the operas 
interfer^ace detector 66. The positive threshold of the voltage comparator A and the negative 
threshold of the voltage coxtiparator B are respectively indicated as the horizontal lines at 
y s +0.4 and y » -0.4 . The voltage comparator A detects interference components included 

2S in the signal 11 which exceed the positive voltage threshold. When such an interference 

component is detected by the voltage comparator A, timer ICl A is triggered for a i>edod of 
e.g. SOOn^. Figure 6A shows that the voltage comparator A detects an interfierence compon^ 
at r a; 920715. Asa coiisequimc6,tiiner ICl A is triggered and the signal at ou^^ 
ICl A has a low voltage for SOOn^r (see Figure 6B vdiich shows die signal at output 4 of timer 

30 ICl A). The voltage comparator B detects interference conq>onents included in die signal 1 1 
which exceed the negative voltage threshold. When such an interference component is 
detected by the voltage comparator B, timer ICIB is triggered for a p^od of e.g. SOOn?. 
Figure 6A shows that the voltage comparator B detects an interference component at 
f 1 1 20m . As a consequence, timer IC 1 B is triggered and the signal at output 1 2 of timer 
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ICIB has a low voltage for 500ns (see Figure 6C ^g^ch shows the signal at ouQnit 12 of 
timer ICIB). 

The ou^ut signals of the timers ICl A and ICIB as shown in Figures 6B and 6C, 
respectively, are combined by an AND-gate (diodes D2 and D3) in the interference presence 
5 signal 27 (see Figore 6D). Figure 6E shows signal 1 1\ which is the signal 11 as filtered and 
deUyed by the anti-^aliasing filter 62 and the delay line 24» and the i^^ 
signal 27. Due to the operation of ^e analog switch IC2 the ^gnal 11' is muted from 
tf^920ns imtil t^l620ns. 



10 absoiption circuit 20 according to invention which can advantageously be used for 
detecting and removing impulsive noise interference in AM-radio receivers. This 
embodiment makes uses of the feet that tiie impulsive noise r^ponse at low KF-levels 
consists of a series of pulses (see Figure SA)« The steepness of the slopes can be seen as a 
measure for the audibility of the pulses (i.e. the higher the slewrate^ the more audible it is). 

15 The interference det^tor 66 is a slope or slewrate detector which triggers on the slope of the 
first pulse and on the slope of each following pulse as lox^ as they have enough energy (see 
the trigger pulses in Figure 8B). The tuning means 6S comprise a multiple triggerable pulse 
timer which is triggered a number of times by the interference detector 66. Each time tixat the 
multiple txiggerable pulse timer is triggered it is tzigg^ed for a certain period of time, e.g. 

20 240/z^. Thisresults in an interferracepres^ce signal 27 (see Figure 8C for a];>os5ible 

implementation whoe the interference presence signal 27 has a high value when interference 
components are detected and a low value whsL not; alternatively, in tiie embodiment of 
Figure 7 the interference presence signal 27 has a low value ^^iien intterference components 
are detected and a high value v^en not) which controls the interference removal means 28 

25 (i?s4uch is a mutiiig circuit) in dependence on the duration of the individual interference 
components. 



exceed a certain slewrate threshold. This slewrate detector has an adjustable slewrate 
(adjustable by means of tiie ISk and the 47k (adjustable) resistors which define tiie maximum 
30 output current of an Operational Transconductance An^lifier OTAl. This output current 
dividedby the valxie oftiie capacitor at the output of tiie OTAl defines tiie maximum 
slewrate of the slewrate detector). If the slewrate of llie input signal (in this embodiment this 
is the signal 11 as obtained after demodulation) at the ix^moftfae slewrate detector is larger 
than the slewrate of the slewrate detector, the output of the operational anqplifier OPAMPl, 



Figure 7 shows an electrical diagram of azuyther embodiment of an interference 



Hie slewrate detector detects interference components in the signal 11 which 
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which nonnally is at a constant potential, is tCTpoiatily at arelatively large (positive or 
negative) potential. This pulse is rectified by a rectifier such as included in fte integrated 
circuit AD736, in order to enable the detection on positive as well as on negative pulses, aiad 
siq>plied to the timing means 68. 
S If the slewrate of the signal 11 issmallerthantfaeslewrateoftheslewrate 

detector, the combination of the OPAMPl andtiieOTAl forms a linear low-pass filter. A 
cut-ofif fiequeocy of this low-pass filter, vAdch is defined by the gain of the OPAMPl and its 
smroimding components, is preferably set at a relatively high fiequency (e.g. above the audio 
fiequency range) in order to obtain a relatively &st operation of the slewrate detector. 
10 In the timing means 68 tiie vohage of the pulses sillied by the interference 

detector 66 are compared in a voltage corEq>arator COMP2 with areference voltage. During 
the time tiiat the voltage of apulse is larger than the refi^ence voltage, the transistor, such as 
the BCS48C, is switched open so that the Sn6 capacitor is charged via this transistor. As a 
consequence, the voltage over the Sn6 Ci^citor inoreases. This voltage is compared in a 
IS voltage con^arator COMPl with a reference voltage Vref, If the voltage over the 5n6 
capacitor is larger tiian tiie re&rence voltage Vref^ the output voltage of the voltage 
comparator (i.e. the int^ference presence signal 27), which normally has a relatively hi^ 
value, attains a relatively low voltage. 

The 5n6 capacitor and the 62k resistor define a ROtime of 240/^ . Whea the 
20 transistor is opened the 5n6 capacitor is charged and the voltage at the negative inp\it of the 
voltage comparator COMPl increases. When the transistor is closed the 5n6 c^acitor is 
decharged and the voltage at tiie negative input of the voltage comparator COMPl decreases. 
As a consequence, when this voltage becomes smaller than the reference voltage Vre^ the 
interference presence signal attains its normal relatively small val\ie. 
25 The interference removal means 28 in this embodiment is a muting circuit and 

it contuses an Operational Transconductance Anq^lifier OTA2 which is controlled by tiie 
interference presence signal 27. If the interference presence signal has a relatively higfh value 
(normal case, no pulse detected) the signal 1 1 is passed fiom the circuit input 22 via a 3 3 On 
capacitor, an operational amplifier OPAMP2, the OTA2 and a lOOn capacitor to the circuit 
30 output 30. If tiie interfermce presence signal has a relativdy low value (pxilse detected) the 
OTA2 blocks or mutes signal 11. 

The scope of Hie invention is not lin:uted to the embodiments shown. The 
invention is embodied in each new characteristic and each combination of characteristics. 
Any reference signs do not limit the scope of the claims. The word "conq^rising" does not 
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ecclude the presence of elements or step9 other than tiiose listed in a claim. Use of the word 
"a** or *'an" pzeceding an elem^ does iu)t exclude the presaice of a plurality of such 
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CLAIMS: 



1 . A transmis sion system for irazisznittmg a signal (11) from a transmitter (1 0) to 
a receiver (12), the receiver (12) comprising an int^erence absorption circuit (20) for 
detecting interference components included in ^ signal (1 1) and for substantially removing, 
during a titY>^ interval (At), ^e inter&zence components from the signal (11), diaracterized in 
that the interference absorption drcuit (20) is arrange fi>r ad^rting the tinoie interval (At) in 
dependence on tiie duration of the individual interference components. 

2, A transmission system according to Claim 1, characterized in that the time 
interval (At) is substantially equal to tiie duration of the individual interference components. 



3, A transmission system according to Claim 1 or 2, characterized in that the 
interference absorption circuit (20) comprises a circuit input (22) for receiving the signal 
(11), interfisrence detection means (26) coi^led to the circuit ix^nit (22) for detecting the 
interference components included in the signal (1 1) and interf^wce removal meaxxs (28) 

1 5 coi^led to the circuit input (22) for substantially removing the interference components from 
the signal (1 1), an output of the interfisrence detection means (26) beix^g coupled to an input 
of the interference rCTXOval means (28). 

4. A transmission system according to Claim3, characterized in that the 

20 interference detection means (26) is arranged for generating and supplying to the ou^iut an 
interference presence signal (27) indicative of tiie presence of the interference components in 
the signal (1 1 ), the interference removal means (28) being arranged for substantially 
removing the interference compon^rts from the signal (11) in dq>endence on the interference 
presence signal (27) received at the input 



A transmission system accordiag to Claim 4, characterized in that the 
interference detection means (26) is arranged for generating the interference presence signal 
(27) in dependence on die duration of the individual intaference components. 
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6. A transmission system:! according to Claim 

int^ecence det^on means (26) comprise timing means (6 8) for generating Hie interference 
presence signal (27), 



5 7. A transmission systmi according to Claim 6, characterised in 1]^ 

interference detection means (26) fbrtiier conqyzise an interferoice detector (66) coiQ>Iedto 
liie timing means (68) for detecting the interference coixq^onents in&e signal (11), the timing 
means (68) comprising a nmttiple tr^gerable pulse timer, the interfer^ice detector (66) being 
arranged for generating and supplying to the timing means (68) a number of trigger pulses, 
10 the number of trigger pulses being dependent on the duration of the interference componentts. 

8. A transmission system according to Claim 7, characterized in that the 

interference absorption circuit (20) comprises a desensitizer (67) for temporarily disabling 
the ixxteifereiu^e detection means (26) and/or the interference removal means (28) when a 
IS repetition rate of &e interference conqsonents is too high. 



9. A transmission system according to any one of the preceding Claims, 

characterized in that tiie interference absorption circuit (20) further comprises delay means 
(24) for delaying the sigiud (1 1), the interference removal means (28) being coupled to the 
20 circuit input (^) via the delay means (24), the delay introduced by &e delay means (24) 
being substantially equal to the delay introduced by Ae interference detection means (26). 



10. A receiver (12) for receiving a signal (11) £rom a transmitter (1 0), the receiver 

(12) comprisii^ an interference absorption circuit (20) for detecting interference components 
25 included in the signal (1 1) axui for substantially removing^ during a time interval (At), the 
interference components fiom the signal (11), cdiaracterized in that the interference 
absorption circuit (20) is arranged for adapting the time interval (At) in dependence on the 
duration of the individual interference components. 



30 11. An interference absorption circuit (20) for detecting interfor^ice components 

included in a signal (11) and for substantially removing, during atime interval (At), tiie 
interference coxr^jonents from the signal (1 1), characterized in ^at the interference 
absorption circmt (20) is arranged for adapting the time interval (At) in dependence on the 
duration of the individual interforeace components. 
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12> A melhod of detecting intex&xence cooapozieixls 

of substantially removing, dudng a time interval (At), the intecfei«nc6 con^nents fi>om the 
signal (11), diaiacterized in that the time interval (At) is adapted in dependence on the 
S duration of tiie indi^^daal interference components. 
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ABSTRACT: 



The transmission system according to tiie invention compErises a transmitter 



5 



10 



(10) and a receiver (12). The transmitter (10) can transmit a signal (1 1) to the receiver (12). 
Hie receiver (12) compiises an interference absoiption drcidt (20) for detecting interfoence 
components included in the signal (1 1) and for substantially removing, dqtii^ a time interval 
(At), the interference components jQrom the signal (1 1). The interference absorption circuit 
(20) is arranged for adapting the time interval (At) in d^endence on the duration of the 
individual interference components. Preferably, the time interval (At) is substantially equal to 
the duration oftiie individual interference coii^onents. Inthis way, despite the £act that the 
interference components have a variable duration^ the interference components can be 
accurately removed from the desired signal (1 1). 
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FIG.6A 
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FIG. 8A 
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